1. Amulti-wavclcngth optical disc comprising; 

a substrate comprising at least one information record layer on which optical 
5 signal consisting of at least one wavelength light beam components is recorded by 

modulating the layer* s transmissivity for each of said components, wherein 
the information layers located within Hit; fueal depth of a objective lens for reading 
the disc when the disc is being read; 

a reflective layer on the substrate to reflect the modulated optical signal; and 
10 a protective layer on the reflective layer. 

2. The multi-wavelength optical disc as in claim 1 further comprises a photochromic 
super-resohitinii mask layer sandwiched between the substrate and the reflective layer, 
the photochromic super-resolution mask layer comprising high-order non-linear 

IS photochromic materials; wlieioin all this information layers and the mask layer located 
within the focal depth of a objective lens for reading the disc when the disc is being 
read. 

3. The multi-wavelength optical disc as in claim 1, wherein the information layer 
20 comprises photochromic materials. 

4. The multi-wavclcngth optical disc as in claim 1, wherein the information layer being 
pre-stamped with iuifoiiualion pits. 

25 5. A multi-wavelength optical disc comprising: 
a substrate; 

at least one lecoidinfc layer on the substrate, wherein siad at lead one 
recording layer comprising at least one kind of photochromic material, said 
recording layers being orderly arranged one by one on the substrate if there aio 
3 0 more than one recording layers, and said at least one iccunling layer located within 

(he focal depth of a objective lens for reading or writing the disc when the disc is 
being read or written; 

a reflective layer on the recording layers to reflect the light signal 
transparanccd from the recording layei, and 
35 a protective layer on the reflective layer, 

6. The multi-wavelength optical disc as in claim 5 comprises one recording layer 
comprising the compound of at least two Irinds of pholochromic materials. 

40 7. The multi-wavelength optical disc as in claim 5 wherein at least one of said at least 
one recording layer comprising the compound of at least two kinds of 
photochromic materials. 
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8. The midti-wavelength optical disc as in claim 5 wherein said at least one recording 

layer comprising the compound of organic compound of spiropyran, sp irooxazine, 
fulfcide ur azo, or Hie mixture thereof. 

9. The multi-wavelength optical disc as in claim 5 ? further comprises a photochrome 

super-resolution mask layer, and at least one of said recording layer(s) 
sandwiched between the photochrome super-raw luhon mask layer and the 
reflective layer; wherein the recording layers and the mask layer located within 
10 the focal depth of a objective lens for reading or writing the disc wlicn the disk is 

being read or written. 

TO. Tha multi-wavelength optical disc as in claim 5 wherein said photoehromic aupcr- 
rasolution mask layer comprises organic compounds uf spirupyran or 
15 spirooxanne or fuigide or azo, or ihc mixLuie thereof 

1 1 The multi-wavelength optical disc as in claim 5 wherein the thickness of said at 
least one recording layer is between 5nm - lOOOnm. 

20 12. A apparatus for writing signal to a mn Hi- wavelength disc, the multi-wavelength 
optical disc comprises a recording layer on which a multi-wavolcngth optical 
signal has been recorded, and a reflective layeji un said recording layers; said 
apparatus comprises: 

at least one monochromatic light sroime, and each one of said at least one 
25 monochromatic light source generating light beam with different wavelength; 

a light beam combiner optically coupled to the light suiuuc fur multiplying the 
light beam Hum said aileasL one monochromatic source to a coaxial parallel light 
heam containing all said different wavelengths; 

a beam focalizer optically coupled to the combiner for having the coaxial 
30 parallel light beam focussed on all said recoidiug layers located within the focal 

depth, said multi-wavelength signals recording layers h&mg recorded on said 
recording layers. 

1 3. The apparatus for writing signal to a multi- wavelength disc as in claim 12, wherein, 
35 said beam combiner comprises a prism for superposing the collimateri light beams 

from said at least one monochromatic resources to a coaxial parallel multi 
wavelength beam. 

14. The appaialus fur writing signal to a multi-wavelength disc as in ritaim 12, wherein 
40 said beam focalizer further comprises at least one objective lens, the recording 

layers of the multi-wavelength disc being within the focal depth of said objective 
lens. 

I* 



1 5. A apparatus for reading or writing signal recorded on or lu Ihe multi-wavelength 

disc comprisiiig: 

at least one rnonnrhromahc light source, and each, one of said at least one 
5 monochromatic light source generating light beam with different wavelength; 

a light beam combiner optically coupled lo the light source for multiplying The 
light beam from said ax least one monochromatic source xo a coaxial parallel light 
beam containing all said different wavelengths; 

a beam localizer optically coupled to the combiner for having the coaxial 
10 parallel light beam fbcussed on all said recording lay ej s of the disc located within 

the focal depth of the beam localizer, said multi-wavelength signals recording 
layers being recorded on said recording layers; 

a beam receiver optically coupled to the disc for receiving the coaxial parallel 
light beam reflected by Ihe reflective layer; 
15 a beam splitter optically coupled to the beam receiver for splitting tha received 

coaxial parallel light beam from the beam receiver to monochromatic optical 
signals with different wavelengths; 

at least one optical detectoi optically coupler lo the beam splitter for detecting 
the split monochromatic optical signals. 

20 

16. The apparatus as in claim 15, wherein said beam oombincr comprises a prism for 
superposing ihe collimated light beams from said at least one monochromatic 
resources to a coaxial parallel multi-wavelength beam. 

25 17. The apparatus as in claim 15, wherein said beam fooalizcr further comprises at least 
one objective lens, ihe recording layers of the multi-wavelength disc being within 
the focal depth nf said objective lens. 

18. The apparatus as in claim 15 3 wherein said monochromatic resomce comprises a 
30 collimating lens for collimating the light beam from the monochromatic source. 

19. The apparatus as in claim 16, wherein said prism is a dispersing prism. 

20. The apparatus as in claim 19> wherein said dispersing prism is a dispersing prism 
35 wedge, r,nmhmmg the various monochromatic light beam with different incident 

angle to a coaxial parallel light beam, 

21. The apparatus as in claim 20 % w r herein the vertex angle of the dispersing prism 
wedge mentioned is between 10° and 70° . 

40 

22. The apparatus as in claim 21, wherein the dispersing prism comprises quartz glass, 
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7S. A mftihnri tbr writing a optical signal to a multi-wavelength optical disc, the multi- 
wavelength optical disc comprising a multi-wavelength recoidius layer comprising 
various photochomic materials, and a reflective layer on the mentioned recording layers 
the recording layer located within the focal depth of a nhjfcdive lens for focussing the 
5 signal on said recording layer; said method comprises steps of: 

modulating each light 3ourccs based upon the signal to be written lu the disc to 
generate several light beams with diflcrcnl wavelength, the intensity of the light 
beams being above the photochrome threw hn Iri of the photochrome materials when the 
beam reaches the recording layer of the optical disc; 
10 combining said light beams to one coaxial parallel light beam with different 
wavclcnjjlh components; 

adjusting the objective lens to have the recording layers of the disc located within 
the focal depth to focus the coaxial parallel light beam with different wavelength on the 
recording layer, 

15 wriliiis the' optical signal lo the recording layer, wherein each component of the 
coaxial parallel light baam with different wavelength components writing 
corresponding signal to the layer of the optical diac, 

24, The method as in claim 23, wherein the steps of modulating each light source is a 
?.{\ multistage* modulation method. 

25. A method for reading the data stored in a multi-wavelength optical disc, the 
midli-wavelenKth optical disc comprising a multi-wavelength recording layera 
comprising several kinds of photochrome materials, and a reflective layer on the 

25 recording layer, the recording layer located within the foced depth of a objective lens for 
focussing the signal on said recording layer ; said method comprises sLcps of: 

generating constant several light beams with different wavelength by several light 
source, the intensity of the beam being below the photochromic threshold of the 
photochromic materials when the beam reaches the recording layer of the optical disc; 

30 combining the light beams to one coaxial paiallel lijihl beam with different 
wavelength components; 

adjusting the objective lens to have the recording layers of the disc located within 
the focal depth to focus the coaxial parallel light beam with different wavelength on the 
recording layer; 

35 modulating the coaxial parallel light beam by the recording layer to a modulated 

multi-wavelength coaxial parallel Jjght beam, wherein different layer modulating the 
components with a corresponding wavelength; 

splitting the modulated multi-wavelength coaxial parallel li^hL beam with different 
wiLvelen^ili components Lu several single-wavelength light beams. 

40 delecting said several single-wavelength light beams. 

26- The method as in claim 25 further comprises a step of reflecting the modulated 
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multi-wavelength coaxial parallel light beam. 
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